Declassified in Part - Sanitized Copy Approved for Release 2012/04/26 : CIA-RDP82-00039R000200120002-5

Some Basic Problems in the Study of Geosynclines

By: A. V. Peyve, V. M. Sinitsyn

Tzvestiya Akademii Nauly, SSSR, Seriya Geologicheskaya

No L, Moscow, Jul = Aug 1950

Declassified in Part - Sanitized Copy Approved for Release 2012/04/26 CIA-RDP82-00039R00020012b002-5



Declassified in Part - Sanitized C oved for Release 2012/04/26 : Cl 0039R000200120002-
. g

SOME BASLC PROBLEMS IN THE STUDY OF GEOSYNCLINES

A, V, Peyve, V, M, Sinitsyn

This article by A. V. Peyve and V, M, 8initsyn is offered
to the readers and is published for purposes of discussion, since
the new concepts set forth by the authors on the evolution of the
earth's crust, on magmatic processes, and on the processes of min-

ersl formation are extremely debatable. (The Editors.)

Based on many years of personal investigations in a number
of regions of Central and Middle 4sia, Kazakhstan, the Urals and
in the Caucasus, the authors offer new concepts on the origin,

evolution and structure of geosynclines and platforms,

As a result of pre-upper Froterozoic development, the auth-
ors propose that a single metemorphic covering of continents (the
"panplatform') was formed for future geosynclines and platforms,
The geosyncline stage in the development of the earth's structure
began in the beginning of the upper Proterozoic after a rapid
acceleration in the evolution of all geologic processes. This
stage is divided into several qualitatively different phases. The
general characterizaticn of the stages of geosyncline development

forms the basic content of the present article,

1. INTRODUCTION

Soviet geologists must occupy the leading position in all
fields of geological knowledge, and first and foremost, in geo-
tectonics, which explains the general mechanisms ¢f geological

processes. We have everything necessary to accomplish this:
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a spaclous, diversely constructed territory, & great range of re~
gsearch, and & mlghty Marxist - Leninist - Stalinist theory of

knowledge.

The successes of Soviet scientists in geobectonics are great,
but not all the problems of this scieﬁce have been satisfactorily
explained in the light of facts‘now st our disposal. The influence
of foreign formalist theories has not been completely eradicated.
[his refers primerily to the most important part of contemporary
geotectonics - studies on platforms and geosynclines. Soviet scien-
tists should give this study -he kind of support that will more
effectively assist in solving practical and scientific problems.

T is obvious that when prospecting and searching for new
oil and iron ore regions, for new Aeposits of non-ferrous and rare
metals, for non-metallic materials and water resources, the correct
theory of the origin and development of the basic sbructural ele-
ments of the earth's crust ~ of geosynclines and platforms - must
in general be a guide by clarifging the mechanisms of the distribu-
tion of mineral resources. And this theory may be considered
correct only in so far as it, on the one hand, satisfies practical
demands, and on the other hand stimulates further scientific re-
search particularly on ore, locations, petrography, geophysics, geo-
morphology, historical geology, and many other studies, which are

concerned with the basic problems arising out of geotectonics.

T. clarify the history of the development and changes in
the structure of the earth's crust from the Archean period to the
present time, 1t is necessary to clarify both quantitative and

qualitative changes during the chief geological processes - folding,
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sediment accumilatidon, metamorphi sm, magmatism, metallogeny, etc,

| Furthermore, the differences and similarities of phenomena must be

determined not on the basis of any one gingle feature, such as

folding, but on the whole complex of the characteristics Just enum-

erated, This permits us to distinguish several linked geological

phases of the development of mobile belts in the earth which a re

‘ characterized by special formations of rocks, special folding, mag-

3 s
matism, metamorphism, netallogeny, cte,

On the basis of one or two features (such as folding or the

degree of mobility) it is impossible to isolate the stages and

phases of structural evolution, However, a more deteiled isolation

of the various stages and phases

cause us to alter or even discard

of structural development may

altogether some of the general

concepts now found in our knowledge of geosynclines, and this makes

the problem more complicated, With such a study, numerous questions

immediately arise: is it correct to consider the Urals, Kazakhstan,

Q
Tyan'-Shan’%and‘other folded regions in the geosyncline type of

Archean—lower~yroterozoic development? Is it practical to use thig

generelization, according to which the contemporary structure forma~
tion in the Asiatic mountain belt igs considered ag geosynclinal
when, at the same time, the development of the territory of thig

belt is considered geosynclinal in the pre-Cambrian and Paleozoic

Periods? Should the zones of Caledonian, Hercynianang Alpine fold-

ing be considered platforms? Is the theory of the consecutive

expansion of platforms and the pr

Ogressive stabilization of the
earth's crust correct? What

stages and phases of the evolution of

the earth's structure can be distinguished on the basis of geologi -

cal phenomena such as:

* [Tien- s%an]

structure formation, sediment accumulation,
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metamorphism and metallogeny?

As a resull of our many years of research in geosyncline
regions of Middle and Central hsia, Kazakhstan, the Urals and the
Caucasus, we are convinced that certain basic propositions in the
study of geosynclines do not meet contemporary requirements and

are in need of review,

The conclusions we arrived at in the course of our work are
new and are in conflict with certain concepts widely disseminated

in scientific literature.

2, SOME OBSERVATIONS ON PRE-GEOSYNCLINE DEVELOP-

MENT OF THE EARTH'S STRUCTURE

All geologists unanimously agree that in the Archean and
Proterozoic up to the beginning of the upper Proterozoic there
were no large massifs of platforms on modern continents similar
to the Russian or Siberian platforms. In pre-upper time it is
assumed that the earth's crust myorked, " according to an expression
of V, V, Belousov, like a continuous pangeosyncline, separate
parts of which then became locked in the succeeding geological

periods, turning into stable platform zones.

The first lerge platforms appeared by the beginning of the

upper-Proterozoic, Further development of the -earth's crust con-

sists, it is supposed, in the consecutive expansion of platform
arveas and of the end of geosynclines, which became filled up by
folding systems developing like young platforms, The development
of large geosyncline regions ends by their turning into platforms,

but as N, 8., Shatskiy, N. M. Strakhov and others, point out, we
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do not know the beginning of the formation of geosyncline systems
and regions, We can determine that a given geosyncline system of
reglon became locked in the Caledonian, Hercynian or Mesozoic
periods, but we have never successfully explained when the develop~

ment began,

In order to confirm or deny this, we must examine certain

additional facts and considerations.

The theory of consecutive expansion of platforms from geo~-
synclines which have ended, as S, Bubnov (the supporter of this
theory) has very clearly observed is completely logicel only if it

is supposed that under geosynclines there are no significant old

d s . . .
fo%@d sialic foundations:and that a geosyncline may attain a base

of continental socle located almost immediately on the sialic

floor, It must be said that Soviet geologists did not consider

this circumstance and did not acknowledge it although at first

they accepted the idea of the consecutive expansion of platforms
propounded by E, Og, AL the same time if the pre-upper Proterozoic
sialic socle under later geosyncline formations should appear con-
tinous and similar in all its geological features to the sialic soc-
le‘under the platforms, then we can naturally draw a conclusion
concerning a single sialic covering over all continents which would

be common for geosynclines and platforms alike.

Turning to any of the geosyncline regions - Alpine, Hercynian
or Caledonisn - we can see the pre-upper Proterozoic crystalline
foundation coming out in most places and overlarge areas, In West-
ern Europe geosyncline deposits, wide fields of the oldest pre-

Cambrian gneisses crop out in the Central French plateau, Bogezi
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the Schwarzweld, Bohemia, the axial part of the Alps from Genoa

to the meridian of Urieste, the Balkans and in a serles of other
places, The crystalline pre-Cambrian foundation lies under the
Jurassic geosyncline deposits of the Ureat Caucasus; vast stretches
of pre~Canbrian gneisses occur in the Ureat Himalayas and in
Trans-Shimalaya, Archean-proterozcic(pre-upper Proterozoic)
crystalline foundations crops out in meny areas among the Paleozoic
and pre-upper Froterozoic geosyncline formations of the Urel =
Tyan'-Shan' regions, in the lMugodzhars, Ulutau, Kokchetau and
others. We can observe the same picture everywhere in the folded
structures of Siberia and Central Asia,

‘

A study of profiles of the oldest pre-Cambrian crystalline
formations of geosyncline regions and especially of the profiles
of the Urals, Kazakhsten, Middle and Central Asia leads us to con-
clude that these deposits are distinguished by: (a) = great thick-
ness, (b) 5 similar regional metamorphism, (¢) widely developed
appearances of granitization, (d) complex and rather unique fold-
ing appearing in the pre-upper Iroterozoic period, (e) sharp con-
tact with covering rocks, (f) consistency and uniformity of geo-
logical features which characterize stratigraphic complexes, per-

mitting them to be separated stratigraphically and even to be

compared with similar complexes of old shields,

A1l this brings us to the conclusion ihat ‘the pre-upper
Proterozoic metamorphic foundation is consistent and uniformly
developed in the form of a continuous thick sialic covering both
in the field of geosynclines and in the field of platforms, The

geological phenomena which caused this cover to form remain
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inadequately investigated, bub 1t 48 well known that these phen-

emena are much different from those which took place 1later, It ls

sufficient to indicabe that the folding of the upper Proterozoic

and younger deposibs greatly differ from the folding of Archean i
formations in the. followlng: omni.present granitization; similar

reglonal metemorphism in all continents so characteristic for the

old pre-Cambrian period, is altogether absent in the post-upper

Proterozoic period; great differences in meballogeny, magmatism,

sedimentation, etcs.

Although not going deeply into the analysis of the problem,
we can quite reasonably say, that we must not confuse pre-upper
Proterozoic with later development if we wish to clarify end work
out principles of development based on a knowledge of observed |
natural phenomena. We cannot consider as geosynclinal the pre-
upper Proterozoic development of the structure of the earth's crush
which culminated in the formation of the continuous but probably |
not completely homogenéous- thick sialic covering of modern conbi-
nents. We shell not study it here, but we shall conditionally sep-
arate it into a special and, for bhe most part, still unknown
stage in the development of the earth's structure at a time when
geosynclines and platforms characteristic for the upper~post

Proterozoic stage did not exisbe

After being formed, the pre-upper Proterozoic sialic covering,

which may be called a platform (”panplatform“), later underwent a
different history in different places, In séme regions immediate-
ly after formation it broke up into sub-surface fragments and turned
into a geosynclinal field., In other regions it remained stable for

i a long time, being covered wholly or in part by platform sediment,

o ot i
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after which it wes drewn into geosynclinal development, Finally,
85 o third possibility, it remained relativoly stable up to our
time:  such parts of the earth!s crust bear the designation of old

platforms or stable flelds.

By kesping to the concepts just stated, we cin eassily de~
termine when almost every gceosyncline field was layed and follow

all fuxrther phases of ibg development.
3. PHASES IN U'HE DEVELOPMuNT OF GECSYNCLINE STRUCTURES

By studying first of 2ll the post-algonian geosyncline fields
of Burazsia, located within the boundaries of the USSR -~ in the
Caucasus, in the Urals, Kazakhstan, Middle #sia and Siberia =«
can isolabe seversl phases in the development of these structures.

These are characterized by a special parasgenesis of sedimentary,

and megietic formstions by special folding andorigine

There zre three different phases in geosynoline development:
(1) primary geosyncline systems, consisting of geosyncline troughs
and intervening platform projections, (2) sccondary geosyncline
systems frequemtly in the form of troughs ("brachygeosynclines'),

which are separated by elevations -~ geoenticlines, and (3) residual

. . t . . -
geosyncline systems,. cheracterized pyma,wennztlon of wvast flat

cavities znd sloping bulges.

Primary Geosyncline Systems

General morphology.

Primary geosynclines are linear, long and nerrow, frequent-

ly asymmetrical furrows in the earth's crust separated by similarly
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narvow end long 1atervening platform projectilons. hecording o

thile very characteristic mo:c'pholop,icall. feature, primary geo i

gynclines cen be known as geosyncline Lroughs .

W ‘. Primaly geosyneline gystens nana Ly conslist of saveral nar-

row furrows and intervening projections (the Urals), Leus frequent- i .
1y of a single more significent furrow (southern Py ! =Shon' Yo .

Tt L supposed that primexy geosyncline systens and the fold-~
ing bells arising from tLhem starved to develop only in connecbion
with suwp~surface fractures. Older complexes of the pre-Cenbrian

period are characterized by a complex tengle of dislocztions, con=

sisting of fine wrinkles with a zlg-%3g type of curving hinges.

They probebly do not have the large reglonal fractures which give

o

1inearity o the folding z0nes; only the upper Proterozoic geosyn-

n
i
I

clines vhich border the Bastern wuropean and North Americen plat-
forms, according Lo the observation of Ne 9. Shetbskily, reveal sur-
prising di ect linesrity and are accompanied by sub-surface frac-
tures in the crysballine foundation. The Paleomoic end the Meco-
czinozoic geogyncline systems are connected in their developmen®

solely with belbs of sub-surface frgctures which gives them a

unigue furrowed appearances

Tormations of effusive end sedimentaly rockse

ng of effusive sve S

Primary geosyncline systems are acconplished solely by sea

deposits at an overall thickness of up to 8 - 10 kilomelers. The

following parazene'bically connected formations are characteristic.

=}

Underwater-sea outpourings, chiefly of the fundamental Lava (a

spi].ite—keratophyre rormation) and the products of yulcanic erup-

tions assoclabed with them make up the lower part of the profile of a primary
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geosyncline, With the vulcanic rocks are siliceous and silico-
clay deposits, frequently represented by pure jaster (jasperite).
Then there usually follow very thick terrigenous sea gray-colored
deposits -~ graywacke sandy and clay shale above whi.ch there usually
is a formation of reef and pelitomorphic limestone, For some pri-
mary geosynclines, the upper half of the profile is represented by
a [lysch formation, However, the sequence of the deposits of the
formations and their composition does not always maintain the order
just indicated, At times vulecanic rocks interchange with synchron-
ous reef limestone, silico=-clay rocks and graywecke, In some cases,
one or another of the formations enumerated are absent sltogether,
however, new contra—lndic&£ions will never appear in their places --
such as a formation of supercrust porphyritic eruptions, or forma~
tions of red-colored lagoon-continental deposits or saliferous,

carboniferous formations, ete.

In primary geosyncline system furrows are separated by inter-
vening platform projections which. either lag behind in general sub-
sidence or do not undergo it at all. Sediments which accumulate on
these projections are distinguished by their small thicknesses and
large gaps; they have the same designs as furrows, but show a high-
er content of carbonaceous and coarse-fragmental rocks. On the
edges between the projections and the furrows, there is usually
observed an abrupt increase in thickness and a rupture of the en-
vironment when the profiles have no structural connections. Geo-
logical mapping end analyses of the zones where projections and
furrows come together are a means of revealing the demarcation of
sub-surface fractures and of deciphering the history of their

development.

- 10 =
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The intervening platform projections of primary geosyncline
systems should not be confused with geoanticlines which develop
into a phase of secondary geosynclines, fthey differ from them by
the absence of acid intrusions, corrvesponding to the given phase of
development of denudation and along with this by the absence of
complex horizontal zonality of the environment within the boundaries

-

of the projections.,

Magmatism and mineral formation.

Phases of the primary, secondary and residual geosyncline
systems exhibit the same deep differences in regard to magnetic
phenomena and metallogeny as they do in the character of sedimentary

formations.

In order to understand the historical and genetic succes-

sion of the phenomena of magmatism in primary geosynclines (geo-

syncline troughs as distinguished from the platforms on which these

furrows arise, it is necessary to deviate somewhat and give a brief

description of platform magmatism,

In platforms, just as in geosynclines, magmatic action appears
in connection with deep cracks of the foundation which are capable
of penetrating from the depths to the surface, Depending on the
presence and thickness of the sedimentary hood and the condition of
its permeability, magmatic products can freely flow to the surface
in ﬁﬂehfdfm of lava or can form blind bodies inside the hood and

on the surface where it comes in contact with the foundation.

In general, owing to.the small thickness of the sedimentary

hood of platforms, all intrusive bodies of these tectonic fields
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} are distinguished by slight depth of stratification. A, A, PFolkanov

and G, Cloos have shown that a considerable part of. platform in-

trusions appears as sub-valcanic which, in some phascs of its de-

velopment produced effusive eruptions, in others -- closed bodies. i

As an example of similar sub-valcanism, we shall use the well

known Lovozerskiy massive of the Kol!'skiy Peninsula, which in the
beginning phases of development, embracing basic and particularly
alkaline stages of magmatic evolution, underwent supercrust erup-
tions and in the final phase, which corresponds to the ultra-alka-
line stage of evolution, became plutonic, isolated from the old
surface by internal effusive-tuff thicknesses. Similar occurren-
ces of close interlacing of effusive and intrusive forms, arising
from one magmatic seat, are widespread in the traprocks of Siberia,
Dekan and Abyssinia, in the Rapakivi granits of Finland and the
Ukraine, In a somewhat different aspect this intermeshing is ob-

served in geosynclines,

Intrusive complexes of platforms are characterized by ex-

treme differentiation and mul'ti-phase development, In them are
i combined the ultra~basic acid and ultra-alkaline products of nag -
matic evolution., Moreover, it is not rare to find monomineral for-
mations, which present isolation of the basic plagioclase
(anorthosite), pyroxene (pyroxenite), horneblends, apatite, nephe-

: lene, calcite, etc, Products of separate phases of magmatic evo-

i lution in some instances occur separately in the form of indepen-
% dent bodies, in other cases - in series up to five or six units,

;

! constituting complex (multi~phase) bodies. The direction of mag-
! matic evolution in intrusive complexes of platforms is expressed

% by the following sequence of intrusions: ultrabasic and basic

ified in Part - Sanitized Copy Approved for Release 2012/04/26 : CIA-RDP82-00039R000200120002-5
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f acids wltra-alkaline, In separate regions where the platform type
of plutonic rocks develop, the whole evolutionary series is not
usually represented - only some of the links, Tn South Africa,

for example, products of the ultrabasic and-basic phase prevailj in

the Khibins ~ the ultra-alkaline phase is dominant; and in the
South Baltic shield - the acid phase (Rapakivi and quartz porphyry).
The reason for this lies in the general tendency of the tectonic
development of each region. ''he ultrabasic and basic magmatic com-
plexes are connected with the development of negative regional
structures, in whichnthey form (in the presence of interlaminated
intrusions) sill and lapoliths, and when intrusions are present -
dikes, lhe intrusions of ultra-alkaline rocks coincide with
periods of elevabions and are usually seen in domes in the form of

central type compound plutonism,

é The extrusive platform series reveal a very high degree of
differentiation., They differ from the comparatively homogeneous P
spiliteceratophyre masses of geosyncline troughs and porphyritic
masses of secondary geosyncline; by containing elements of a diverse
nature and vary in composition from picrites and basalts to phono-

lite porphyrites,

The crysballization of platform intrustions goés on in a
quiescent tectonic condition, favoring the development of the
peculiarities of texture and structure specificignd inherent in
these intrusions. The shift of the crystallizing magma inside a v
tectonic hollow which is not constrained by outside pressure seems
favorable for exceptional development of structures of the flow

(the plane-parallel orientation of minerals, fluidity, lamination)
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which repeat the form of the space being filled up and favor wide
development in basic rocks of the processes of displacing minerals
of earlier phases of crystallization by later formations, and in
acids -~ of processes which explain the appeapance of such struc-

tures as Rappakivi and granophyre.

In intrusive platférm complexes, the acid series of magmatic
rocks is represented exclusively by Rapakivi and by red granophyre
granite. The first were developed chiefly in old complexes, the
second in younger ones. Rapakivi and granophyre graniteare not
known in intrusive complexes of folded regions; normal granites are
absent in platforms. Ihe essentisl differences in mineral and chem-
ical composition of the group of Repekivi lie in the fact thal gran-
ophyre granite ond groups of -normal granites do not appear. Basicgl-
1y these groups differ according to type of sbructures. The first
groups are characterized by much earlier formation of the ortho-
clase in relation to the plagioclase and by the graphic intergrowth
of feldspar with quartz (in granophyre granite). The second group
is characterized by the opposite ratio of the crysballization periods
of the orthoclsse and plagioclase and by the absence of graphic

intergrowths.

Crystallization of feldspar fusions produced under labora-
tory conditions has indicasted that in the absence ol pressure pa;
tash feldspars are isolated first in the fusion. When sbrong pres-
sure is applied, the order of crystallization i; destroyed; lime-
soda feldspars are the first to become separateziﬁgome potash feld-

spars after some delay in the process of crystallization.

The geological conditions for finding Rapakivi and normal

© Declassified in Part - Sanitized Copy Approved for Release 2012/04/26 : CIA-RDPBZ-OOO3§R000200120002-5 s
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granibes show that the former, representing intrusions of platform
reglons, herdens in a quiet tectonic condition, and the latter,
being intrusive formgtions of folding zones, are crystallized under
conditions of sbtrong regionsl stress. We see that the data of lab~
oratory observations completely coincides with conelusions derived

from analyszing the tectonic situstion Lorming these rocks.

L

Magmatism of primery geosynclines (geosyncline troughs)

i.ally in the initiel phase of development, shows a similar-
ity to magmabic manifestations in platforms. In primary geosyn-
clines, the intrusions of mebamorphic basic and ultrabasic rocks
(ophiolites) and the thick spilite series are wide-spread. Both
of these groups of erupted rocks usually coincide with siliceous
and silicoschist thicknesses, located in the lower hslf of the geo-
syncline trough profile and, as = rule, preceds graywacke and
flysch, In the islend arches of the Zondiskiy erchipelago and in
Burma ophilotes are related to the Cretaceous and in the Alps they
are still earlier (Tricssie). .In the Hercynides of the Urals, they
conform to the Gothlandisn and the Devonian (They sre also knoun
in the Carboniferous, where they have a scmewhat different charac-
tere.); in the Hercynides of Southern Tyan'-Shan' and Alay to the
Gothlandian; in the Caledonides of Northwestern Lurope to the earl-
ier Ordovician; in the Salarides of Sﬁberia to the lower Cambrian,
ete. In Paleozoic geosynclines, just as in the Alpine, ophiolites
oceur among the thicknesses of spilite-ceratophyre, grasywacke-

schist and the limestone series.

In inbrusive complexes of primary geosynclines, particularly

in the greenstone geosyncline of the Ursls, earlier intrusions
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repx‘csen‘t extremely rlif.t‘e:cem:'l,zabed monomj.ncral Formabions, (dunlte,
pyx'o:wni’be) which are absolutely jdenticol Lo cormsponding plat~ i
form plutonic yocks, bub the succeeding, less di.fferem;ia’bu.:r,\ intru-
slone ga\bbx'o) in their ;,r:,eneral nature shand clomel £o honopenaeous

jntrusive folding zonede

A sindler diraction of magmabic ayolution 15 qebected 2180

g, usually

in the ertrusive gepics of ggcosyncllne troughs, beglns
with pierite end Alabase porphyrj:bcs and ending with andesibe POrT
phyrives (south ’i‘yan'-ﬁhan‘ and ALay) e hcid and alkaline yocks in
gco:z:y‘nclj.ne gLroughs as & rule do not have clcve'_\.opmen’b , =nd magmatic
eyolubilon, leading 2t first in the platform phaet, bresks off on
the firsb shage producing pasic and uwltrabasic produ.c'bs, In some

seosyneling proughs (greensbone depresslon in the Urals, ‘the

O

Caledonian Ch'.'mgi’a) smlcanic activity 1asted lonzeT and partly de-

layed gucceading = sof nagmatic dcveloprr\emu 3 during which

period quarts, s1biotophyre and ceratophyre lava a‘ppeared‘,

Tnbrusive podies of geosyncline g_geosyncline trovghs, simi~
1ar bo plabform plutonic rock, are of relabively snall size and
are charactex-:'med chiefly by g111 morphology They are qifferen-
piated from their plabform analogues by shering in succeeding

folding def ormabions along wibh sedimental’y thicknesses which £iM1

the troughse 45 2 resullb of this, intrusive bodies are character- i
ined also bY very strong dynamic et anor phism, which 1s expressed
in alwnosb conplebd serpenti.niz'ation and yralitization of the pri- l
mary mineral components (clivine, pyroxene). When crumpled,

sills of opiolite no’t ipfrequently disintegrate into individual

1enses and phacolibes which are timed. Lo anbicline ridges.
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Contacts of ophiolite bodies usually undulate in agroemenﬂwihh
the schlsb nature of lateral rocks. The arvangement of ophiolite
Intrugtions ig typicslly in the form of narrow belts of a lurge
number of bodies, stretched along the subsurface fractures of geo=
syncline troughs., Sueh belts of ophiolites strebehing out fox
thousands of lkilometers, are connected with the Alpides of the
insular curves of the LZondskiy archipelago, with the Hercynides of
the Urals, with the Caledonides of Norway end with many other

fields of similar tectonic systean,

It is known that the tectonic system plays an excepbionsl
role in hypogene ore formation, Probably every magmatic fusion
conbains metallic elements, but the geological situation and 5ys=

Yem into which this fusion £alls does not always turn out to be

favorable for their isolat

Aetually, in sone situstions the ceobectonic system favors
Cil L D

the dir

vrwmiwimqumﬁmmmcfmimzmﬂ‘mesqmrwim‘m?tm
component parts of ores; in‘others, however, it hinders the pro~
cess and holds the metallic elements back in the magma. Also, the
geological medium surrounding the intrustion sometimes turns out
to be impervious to ore~bearing emanations, and at Limes conbaing
cavities, w@;chvpermit circuletion and minersl formation. There-
fore, in regions of different tectonie systems mineralizstion is

Tepresented by different types.

Under platform conditions, magmatic fusion evolves in g
quiescent condition, which favors its extreme differentistion. In
ultrabasic phases, which form sills and lopoliths, metallic compo-

nents sre separated from the magmatic fusion as a result of

- 17 -
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crysballine dif ferentiatid.on end possibly Pe pial Liquation in the
fopm of one howl inoos, Streals and seams, ghich == whon the mass
hardens == penaing in the gangue s Typleal ore formablons of in-
prusive platform complexes ale copper—nickul sulfides, plabilnum

)
and, 3n parts chromibes (Sedbury, Bushvel'dsldy complex). Thick
deposits of magnebite which contain the cherac perigbic admixture
of spatibe are frequently sszocinted with acld ohased. Ultra-
alkaline phases, which ave oflen observed in the form of compound
central type plutonic rocks, contaln gsbrong concentrations of
apatite, nepheline and various rare earbh minerals, forming sbreaks,

cavibies and even independent iptrusilons.

Magmatic fusion ewolves in 2 quiet condition favoring differ-
enbiatbion under conditipns of ‘the beginning phases of primary geo-
synclines (;_:geosy'nc'.Lane groughs); & systen which emerges from the
platform snd develops with increased mobility. In ‘the first sbage
of the development of 8 geosyncline trough, while its tecbonic
sysben retbains fea’tures received from the platform, there arise
wltrabasic and basic products of the diffe erentilation, which form
gills. When the pusion solidifies 2 concenbrabion of ore gub-
sbances arise in ghe sills in the form of deposits, ore horizons,
seams, ebce Separation of ores from the silicate magma place

ghrough liguation and crystalline gifferentiation by which some

e

of ‘the metallic components from segregated accumulations, whereas

others, form a concentrated residue. The latter sometimes under-

goes shifts of the :Lnternml gangue intrustion and in these cases

turns into yein~like deposits (chrom:.be beds of the Urals)s

Typlcal beds of geosyncline troughs are chromite, plabinum,

ti’oanomagnéti’be and pyrite. When a f oldmL sppears in geosyncline
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troughs, ore deposite of this geneblc group are subjected to dls~
o : locablon and metamorphism just se the rocks that enclose them are.
Ore bodies laminate and form £olds, and the subatences composing
them undergo transcrystallizabtion, accompanied by metamorphic dif-
ferentisztion. This causes cavibies to appear in'%he ore, which [
agrees with the foliated structure of the latersl rocks. The fold- E
ing deformations, which have been noted, and the metamofphism of }
ore bodies in the beds of geosyncline troughs, which have been
thoroughly studied in recent years through pyrite deposits of the
Urals, show their chief distinguishing festure which is' not pecul-

iar to beds of other genetic groups.

Typical beds of sedimentary ores of primary geosynclines
are beds of hydrogothite~schaumozite iron ores, beds of mangansse :
and iron-manganese ores and sea bauxites. ALl these beds esre

formed by sedimentary means, bub the origin of the nineral sub~

stance in them is apparently very closely connected with phenomena

of volcanism or post volcanic processes.

‘ ¥

Metamorphism and Folding.

Rocks of the primery geosyncline systems are always dis-
tinguished by considerable displaced mebamorphism. The volcanic

formations in them chenged, transformed into greenstone rocks,

and the clay-sand deposits inbo phyllites that are very similar

throughout the geosyncline system.

Folding of the strata that filled in geosyncline troughs,

are characterized by fine, strongly compressed equidimensional

i
i
i
|
1
3
i
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: “ anbiclines and synelined with narvow 1locks, sbeep sides and |

“'plu'ngi.ng“ joints. Tn foliated Lhiclknesses, isocline rolding and

; gy stens of inelined {olds tending towards plabloxm nasses, are

usuale

Onets first inpression is thab simple and complLex folding “
of geosyncline trougho is the resullt of a single pectonic scbe
Tn reslity there is adevelopment lengbhwise Fpom zone LO LONG.
The first folding formations form sma.ll internal elevabion == 1
Tenges, which in succeeding phises, gradually £111 in the whole
geosyncline by accumulatlog new folds. consequently, the develop=
I]H ment of the folding s‘t.ruéture of the thicknesses of geosyncline
troughs goes on simultmeou,sly with the sediment accumulabion and
with the penepl&inj.ng of the folded mounbs in ranges which arise !
inside of them. T is veually believed. thab by the Lime & geo~
syncline & stem 1is finally completed a Large uplift with a broken
relief 1s formed as a resull of the folding. In reslily, the re-
! yerse is true: the cessabilon of folding end sediment formation
coincides with the period when the tectonic relief completely
levels off. This 1s perfectly natural since relief formabion,
sediment accunulation and folding are snberconnecbed through &
| single, although irregular, £lowing process of the strucbural
development of any geosynclj.ne zone. Lo is necessary to reject
vigorously the incorrecbt concepts which hold that relief appeared
first, then sediment accumulated; and ofter this, folding ‘book

place. In nabure there are no independent epochs of uplift, of

| #luctuatbions, eve, which can be considered'apart from sediment

sccumulation and foldinge

Using Tyan! ~Shan! as arl example, N. Mo Sinitsyn has pointed
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out that regardless of orevailing concepts, the Hercynian Lold
was complebed in the Permian end not by orogeny, end the plain
formation is peneplain. No mountains arcse in this region as a
presult of Hercynian folding. The broken relief, sometimes very
charp, takes place only when geosynclines develop during greab

acoumulation of sediment and folding.

The concluding epoch of the primary geosyncline system

is ushally shown by the exclusion of almost the whole system of
sediment accwaulation, by the weakening of folding and by a tlat
(or almost flat) relief. This condition is important since it
permits an approach towards evaluating the general results of

ge strucbural transformation of the earth's crust, appearing
as a result of the primary phabe of geosyncline development.
Tn reslity, if primsry geosyncline sysbens appear on a platform
(we shall dwell on this laber), that is, a plain, and if their
development ends as a plain on which secondary geosynclines
develop laber, these two surfaces ¢can be definite data marks for
any structural formationss By the end of their development pri-
mary geosynclines are complex folding zones having separate geo-
syncline troughs in which the platform base is loweredand is 5 -
10 kilometers deeper than in the intermediary projections and in
the adjoining parts of the platforms. The depth of the lowering
must be on an average nobt less than the thickness of the deposits,
which fill up a geosyncline trough. No reversing -- inversion ==
takes place during the completion of the period of geosyncline
troughs if the appeérance of ‘the completion of folding and sedi-

,menbgaccumulatidn”aﬁduthé development of a flat relief is not

cen as the inverse.
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From what follows it will be evident that thick folding
scars which arise on geosyncline troughs at times ave insufficiont-
1y stable, and durlng the secondery geosyncline developnent phase
sre pressed upwards. However, despite all gsucceeding changed
(significant elevations and denudation) even the oldest (lower and
middle Palezoic folded geosyncline troughs remain in the structure
of the eorbth as irreversible non~destrucbable elements (the green-

sbone geosyncline of the Urals and Southern Tyan' ~Shan', ebc)e

Tolding develops. irregularly in the primary geosyncline
system and its inbtensity changes sharply from place to place. In
intermediary projections, especially in very wide ones, crumpling
is considerably weaker than in neighboring geosyncline troughs,
or is sbsent altogether. Ib is usually observed that they have
csvities of normal folding, alternating with narrower cavities
which lack normal folds, where all the lsyers are faulted, disin-
tegrated, have broken scams end folistion, and are more strongly
mebamorphicized. The irregularity of the dislocabtion and the
localization of the greatest crumpling in narrow zones are connec-
ted with subsurface fractures and with the nature of their special
distribution. The fields of greatest crumpling of a geosyncline
sysbem gravitate towards the subsurface fractures. Masses of mag-
matic rocks are frequently distribubed dong these fractures; in
their furthest development they frequently serve as axes of up-~
1ifts snd ridges. In other more simple instances, fractures esre
distributed slong the border-of a geosyncline trough with an
intermediary projection, or along the edge of a platform. A simi~
lar distribubion of subsurface fractures always btakes place in

asymmetrical geosynclines.

- 2L -
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The Origin of Primary Geosyncline Systems.

Tt has been noted several times that geosyncline systems

characterized by the morphology just described -- formations of

sedimenbary and magmatic rocks, mineral resources and folding -~

appear on a plabform base as a result of the disinbegration of

We have callad these new bec

the belts of subsurface fractures.

tonic Tormations primary geosyncline systemse

In order to show thal primsry geosyncline troughs and in-
termediary projections acbually arise on platforms, it 1s neces-

sary Lo give several brief examples.

The example which best shows the origin of geosyncline
troughs inside a platform is the Alpine mobile belb encompassing !
southern Turope and the northern fringe of Africa, Asia Minor,

Tran, Hymalays and the island chain of the Zond Archipelago.

In most places of the Alpine belb, thicknesses and intri- i

cate displaced deposibs of the Mesocenozoic complex are dis~
| tributed on a platform base made up of gneisses covered by a
small hood of Pal§,oic sediment which is typically platform in

appearance. That is why in all large elevations of the Alpine

belt there are old gneisses side by side with a mesocenozoic geo-
syncline complex, and only sporadically are there insignificant
blocks of slight Paleozoic thicknesses that did not undergo geo-
syncline crumbliﬁg earlier. - In othér very limited places (the
Black Mountains, Karniy Alps) conditions evidently developed in
the Paleozoic which can be treated as geosynclinal, Likewise, the

wéll khoﬁn'profile of the Black Mouhtains, which has thick schist,

ik : e : ;
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limestone and marl deposits from the Cambrien to the lower Carbon-

ifferous, requires special study and interpretation.

In Western Kurope, the outeropping of gneisses strebch
along the northern front of the Alps from the Central France
Plateau through Vorezy, Schwarzwald and Bohemia to Vienna and

along the axial zone of the Alps from Genoa to the meridian of

The northern belt of gneisses and crystallized schists,
known to German geologists as Moldanubian, probzbly constitutes
the wesbern continuation of the Azov-Podol'sk block of the Russian
platform. In the Paleczoic the Moldanubian strip underwent eleva-
tion, interrupted by short transgressions in the middle Cembrian
and Gothlesndian. In the central and southern zones of the Mold-
anubian sbrip sediments of the Paleozoic almost did not develop;
and in the northern zone, bounded by the Hercynian geosyncline of
western Europe, they were expressed by a special type, which has
been designated Barrandov of the Peleozoic. The latber is charac-
terized by a rather thick Cambrian, Silurian and Devonian develop-
ment, weak metamorphism and simple forms of displacement. The
caledonian fold does not appear at all in the Moldsnubian strip.
In the Hercynian phase, this strip, having appesred on the edge of
the Western Buropean geosyncline, was subjected Lo cleavage; even
in the Barrandov complex, the Hercynian displacements have a block-
folding character., The unusualness of the structural development
of the Moldenubian zone is reflected also in the character of its

magmatism. In it are represented extreme - members of the acid

series of magmatic rocks; they are exceptionally poor in calcium
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and have an increased potassium contentb, According to investiga=

tions by Cloos, the plutonic rocks of the Moldanubian strip have
the Lorm of steep sloping interformational. intrusions, the roots

of which are distributed in fractures (massifs of the Pascau Forest,
Lausitz, etc). In the Carpathian sector, . the Moldanubian gnelss
mass 1s submerged uwnder young sediment of the foobhill hollow snd

then crops out anew in the Azov~Podol!sk wplift.

Larlier investigators considered the internal strip of
gnelsses of the Alps (Pennides) ﬁo be the central crystalline axis
of the range ~ its old skeleton., Later, during the period when
the concept of mobility prevailed, -~ concepts still not overcome
by foreign geologists even at present -- there appesred fantastic
diagrams and profiles b& Argen, Shtaub and other aubhors, showing
the Alps in the form of a system of an overthrust mass in which a
gneiss core occupies the position of a median deposit formed by
the same thicknesses of the Alpine sedimentary complex, only more
deeply metamorphisiwed. In the French Alps, which have a less
complicated folding structu;e, there is a non-conforming overlap
of the Alpine geosyncline complex of deposits, beginning with the
Lias series (massif of Belladonna east of Grenoble). Ve find
represented here for the whole Alpine system a true andundoubtedly
general relationship between gneiss thicknesses and Alpine geo-
syncline complexes, which runs decidedly counter to the views of

the mobilists,

The structure of the Alps can be presented much more simple
in the form of a. system of folding troughs, filled with severely

.crumpled thicknesses dynamically mebamorphosized by strata of the

Lol
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Mesocenozole age bebween whose intervals are distribubed projec-

Lions of s shatbered platform with o deep layer of gnelss founda-

n covered -~ oxcept for isolatad sectlons =~ by a bLhin shroud

iment,  During the orozenie process the gne

5 foundation

of thesc wedges Ls eamily Lrecd the sedimentary cover end

Forms wvestb outcroppings on the surface.

Tn the Himeloyss two strips of Alpine structure, sepa ated
by wide strips of gnelsses, have been formed. The composition of
the northern strip of the Alpides, which embrace the Karslkorum

Chain, has conformable, crumpled blicknesses of the middle end

upper Paleozeic, Tri ¢, Jurassic and Cretaceous. The Poleozoic
parbs of the profile are represented chiefly by organogenous end

seoue Limestones; and bhe Mesozoic chiefly by very deep schist

and flysch thicknesses. The lower half of the Mesozoic complex

hes ophiolite intrusions which are charscteristic of geogyncline

troughs. The southern strip of the Al

ides, which stretches from
the sources of the Indus to the grest emsnation of Brahmapubra,
ended its formation in latter tertisry times. It is made up

chiefly of young sediment, particularly of thicl Paleogene flysche

The &lpides of the Himalayas are distributed among thick
B strips of gneiss which form the skeléton of the main ranges of
this system (the Great Himelays and the Trens-Himalaya). From
the side of Tibet towards the Kerakorm branches of the Himalayas
orogen a vast gneiss mass approaches a hollow with a wrinkled
hood, whﬁ;éh includes deposits from the Cambrian to the Cretaceous
periods., In a number of places on the edges of the gneiss masses

of the Great Himalayas and the Trans-Himalayas conformable,
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displeced Paleozoic deposits project out from under the thicknesses
of the Alpine complexs. In a profile of the Splt valley, deposits
have fauna of the middle and upper Cambrisn, of alh. divisions of
the Silurian, Devonian, Carboniferous and lower Permian. In con-
trast to the Mesosoic group, represented in the Himalays zone by
geosyncline thicknesses, the Paleomoic group has features charac-
teristic of pletform formations: peculiarities of this group are
small widths (the totel for the whole Paleomoic is 1800 meters),
focial uniforwity of sediments, and absence of angulsr unconformi-
tiese The pre-Silurian and pre-~Permian movements that eppeared in
the Himalayas are expressed in bhese profiles only by strabigraph-
ic unconformities snd blocks of conglome'aﬁes vith thicknesses of
50 and 60 meters. In regard to the lithological composibion, the
Paleozoic thicknesses of the Himalayas sre remarksble for an al-
nost complete sbsence of cosrsely brecciated rocks when there igs

a wide development of schists, quartzites (partly red-colored)

and organogenous limestones, This 'slso characterizes them gss

sediments of platform regions,

Geosyncline thicknesses of the middle Poleozoic end lower
Mesozoic in the southern Pamirs are directly supported by the
oldest pre-Canbrian, deeply metamorphic deposits, which even come-

paratively recently some geologists have related to the Paleozoic

or even to the Mesozoic. It is now becoming clear that the upper

pre-Cambrian and the lower and middle Paleozoic are absent in

these profiles.

Some interesting material on pre-Mesozoic development of

the Alpine zone is found in the Caucasus, In the Little Caucasus
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among pre-Jurasslo deposits one can g eparate Lwo gharply different
complexes. The fipgt complex is nob represented stratigraphicslly
Ty nomnogeneous Ly dlsintegrated, dlsplaced end metamorphosized
deposita phillites, marbles, Verious crystallized schials,
gneisses and old granites. The outcroppings of this old mebamorph=
ic complex are found in the ¥igkhano~Zangrezvrslk and Samkheto-
Karabakhsk szones of the Tittle Caucasus, in the Dyirulf sl mass and
in the main Usvcasus Tanges Tt has bhe typical geosyncline de-

posits of the Jurassic system everywhere. The age of the founda-

tion rocks is nob definite bub they are nolb younger than the

Gothlandian. The only proof of the presence in the composition
of the foundstion of the 1lower Paleozolc 13 en old finding of
fauna in the skarns of the Dzirul!sk mass. Inte ground in a
sample of skarn one New form, supposedly of the lower Cambrian
archeociabe was idenbified, besides this one. We were not con~
vinced of the reliability and vslidity of this identificebion
(a:rcheoci.ate) , but nevertheless there remains the indispubable
fact of an old, possibly pre~Cambrian crystellized foundation

ocourring in the regions of Jurassic geosynclinese

The second complex of pre-Jurassic deposits of the Little
Caucasus developed mainly south of Lake Sevan, where the so~called
Armenian igeosyncline! of Hercynien time was located. This com-
plex is interesting because 1t is characterized by the most typ-
ical features of plabtform formations. In the Sheruro-Dzhult £insk
zone deposibs of the upper Gothlandian, Devonian, lower Carbonif-
erous, Permisn and Triassic occur withoub apparent unconformities,
although there are interruptions in the deposibs of sediments (in

the middle and upper Carboniferous). Furthermore, in the
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Drul! finsk reglon, even the Jurasslcocours on bthis complex with-
oul apparent uniformity. Here there are not only no geosynclines,
bub even no notlcesble plabiorn displacement of Hercynien time.

Tn the compositlon of the pre-~Jurassle deposits in the reglon con-
sidered, the organogencous brecciated and also the bhituminous
limestones are wm‘ﬁmmﬁwtshmesm&mmwﬁﬂmimhmm:wm
subordinate to them. Marls, somebimes red in color, are character-
isbic of Permian and Triassic deposits; limesbones of the Caxbon-
iferous are gypseous and among Devonian limestones, there are
horizons of ncdular phosphorites. No one can have amy doubb that
the middle and upper Paleozoic as well =s the Triassic depesits
correspond to platform formabionse Here also there is not the
typical basic volcanism and dynsmic metamorphism for geosynclines;

Paleormoic meballic beds are also absent. Consequently, the

Armenian geosyncline and the Transcaucasus geoenticline developed

without sufficient bases; according to the character of the sbruc-
tural formations and according bo the formation of rocks, the first
ig a typical synclase and the second sn anticlese of Hercynian time.
Tiven significant pre-Mesozoic displacements of the Miskhano=-

Zangezursk zone can be interprebed es platform.

The clearly expressed small narrow isolated geosyncline in
the Paleozoic was distributed along the northern slope of the
Great Caucasus just where the Mesozoic geosyncline begins to de~

grade, being replaced by platform formations.

Tn the Carpathians there is no such defined data on pre-
Mesozoic history as in the Caucasus, but it is very interesting

that in the outcroppings of the pre-Mesozoic foundation, neither
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: the Hercynian or the Caledonian has beon detected. The foundation

there is probably‘ older.

The examples of the Alps, Himalayas; Pamirs and Carpabhiang

indlcate that the most powerful mobile belt of our planet over
nost of its area (but possibly not everywhere) was o stable region
| to the end of the Paleozoic, serving as a coordinabing link be-

tween the present discomnected Russian, African, Chinese and g /
Hindustan platforms. This region acquired great mobility only in

the Mesozoic (in places in the upper Paleozoic) when within its

territory a system of thick subsurface fractures appeared, which

was the start of the Alpine geosyncline troughs.

The disintegration process of the pre-Cambrian platform
base and the formation of differently constructed geosyncline
systems of the Caledonian, Hercynian, Ienshansk and Alpine ages
can be illustrated by numerous examples from the geology of Asia.
For example, the well studied and widely knowm history of the
disintegration in the Mesozoic of the Chinese platform, although
an old concept, has been confirmed with new facts by N. P. Keraskov
on the platform development in the lower and middle Paleozoic of

the Verkhoyansk~Xolymsk Mesozoic folding zone, etc.

Geosyncline systems arise when platforms disintegrate in
_belts of subsurface fractures. Primary geosynclines ere narrow

depressions (ditches) with a platform base, and the intervening

projéctions are weakly mobilized sections of a platform between
them. It is clear that primary geosynclines are of numerous
verieties. Sometimes they shrink, sometimes they expand, then

finally they disappear completely within the platform (the Great
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Caucasus, the South Urals, atc)s Sometimes & large belt of {frac~
tures sbtretches oub, branches encompassing large Lragments of

the platform =~ the somcallad central mass, or small intergeosyn-~
cline (partly mobilized) platforms. Apart from morphological
peculiaritiea, primary geosynclines can be differentiated also
according to other features: by formations of sedimenbary rocks,
magnatism and metallogeny, but these differences are of a parbial
nature and appesr singly or in exbreme instences in two features.
These differences sre always possible and force a classification
of geogynclines to be made aot on the basis of a single feature
bub on bLhe whole complex of signs. One should not isolate genelic
types of geosyncline structures only on the characteristic of

folding or by the relabionship of thicknesses. The most important

classifying feabure is the paragencsis of sedimentary end vulcanic

pock formations. This is the deciding factor, e specially in those
instences when platform formgbions are overlapped by geosynclines
and appesr along wibh thosc which hsve been metamorphisized and

displaced.

A new decision on the problems of the deposits and develop-
ment of the upper Proterozoic end Paleozoic geosyncline systems
of the Urals, Kazakhstan end Tyan'-Shan'! can now be given after
deciphering the strebigraphy and age of old formations of these
reglons. The Ural-Tyan'-Shan ' geosyncline region is especially
interesting because here we can fairly well study the upper
Proterozoic phase of structure development and thus cen establish

the connections between pre-Cambrian and Paleozoic development.

At the end of the upper Proterozoic phase of development,
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gimulbaneously with the last graat phases of folding, almost the
whole territory of the Russlan platformn, the Urals, K‘alzal\';hstan

ond the Tyan'!-Shan' was cut off from sediment accumul.ation ad
turned into a long 1asting folded plaine he Cambrien is of
1imibed occurrence in the Ural~Tyan' ~Shan' Tegion, [Lb 18 1 ound
in the wesbern part of the Southern Urals Gmst of the Murodzlarsk
u‘plift), in the Turkesban Kape-Tau, on the wesbern slope of Ulu-
Pau and in the movnbeing of the Southern Tyan!~Shan', but on 'blhe
castorn slope of the Urals, in central Kezakhsbtan (except for

its northeasbern par'bu) and in the northern Tyan'~Shan' the
Cambrian is completely absent. Lrue, many geologldbs even ab
present still relate upper Proterozoic formgbions to the Cambrian
and Ordovician or simply to the lower Paleozoic, since new daba
and the conclusions based on them are too recent yet o become
known, to the majority of geologists. However, new daba already
partially published is 80 clear that it definitely shouws that
upper Proterozoic deposits and :s‘lsru,cturesloi‘ the northern Tyan'-
Shan', Kazaldlsté,n end the Urezls should not be included in the low-

er Paleozoic end Caledoniane

Comparabively greab sediment accumulations took place in
“he Cambrian, bub evidently only in very narrow depressions along
the western slope of the southern Urals @nd in the system of the
Turkesban Kara-Tau. . Tn Kara~Tau, deposits are represented by
large berrigenous, (lover Cembrian, in pleces motley colored) and

: -~1§471;s;bonefgplomite formations which in their genersl character are

reminiscent of marginal depl"essiéns (in this case of the depres;éion
which is distributed along the edge of the upper Proterozoic fold-

ing region of Central Kazakhstan). In the system of the southern
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5 Tyan'-Shen' (Turkestan and Alay rauges,‘NuramTau) the Cambrian
and Ordovian which 14 in the base of the Gothlandla geosyncline ! .
arg of a platfom nature. They are represented here by a homogen-
eous thilckness of send and sehist (with merle and thin layers of
Timestone), By general thicknesses of no more than 1000 meters; %
mnong,thwn yhere is no evidences of vulcanic rocks; displaced and '
netarorphosized, these deposits are lmca$e4;ibh the Gothlandian
end the Devonians O the other side of, the Karabausk depression .

-= in the region of central Kazalhstan == during ‘the whole

Cambrian a flatland spread oub which wes inundated in the eastern

part during the middle Cambrian from the side of the Siberisn plab-

form by a shallow sea. Thus it is clesr thab ghere is no Combrian

geoéyncline in the composition of the Czledonides of central } f
Kazmakhstan, northern Tyant -Shan' and the eastern part of the Urals |
(beyond the Mugodzhari). Profiles of the Ordovician in places aré ; »?
sleo reduced and in large aveas are absent albogethers Other fea- !
tures (volcanism, metallogeny) similarly testify to the under-

; developed character of the Csledonides of the Ural—Tyan'-Shan' i

region, where except for the Chingiz and Terseysk zones typical

geosyncline troughs of the lower Paleozoic age do nob appears On i

the obher hand, by the time of the Gothleandian, we see a clearly i

expressed sysbem of secondary geosyncline development (the basin

i S systen) which prevailed during the whole Hercynisn phase over the

whole territory of éentral Kazakhstane

The upper Proterozoic chronologically and according to the
character of development are a connecting link between the old

phase of forming a mebamorphic cover (a platform) and a younger geo-

syncline phase. Therefore, in many regions (Upal-Tyan' ~Shan'
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reglon, Hercynides of cenbral Urope, ebc) where tbe upper

! Proteronoic structure reveals a1l the features of primery geosyn-
{ elines, the 1abber either does nolt appeeXr in the Paleonolc Or,
having appeared, show a degrading fegture in thelr developmente
8o completely are gecondary geogyne Line sysbemns developed in the
upper Pooberozoic thab they appear in many regilons of the
Hercynides of cenbral Europe, the whole Hercynien of central

Kapakhsten, northern Tyan! -Shan' and other reglons.
@econda:x GQQSVHgline Systems

Secondary geosyncline systems arise and develop on those
territories which already have, in one form oxr snother, passed

through a phese of development Of primary geosyncline systems.

[In some casesd secondary geosynclines do not develop from

primary sysbems, bub from the syneclase of platforms, which have
zone vhrough a long and intensive lowering before this. BExemples

i of +this kind are found on the Pacific coast of Asiale

Being in historical and special succession with primary
geosynclines, secondsry geosyncline systems inherit a series of
; structural peculisrities from bhem in bhe form of ‘the main tecton-
ic lines, scarred but still not exbinct zones of subsurface frac-
tures, some depressions and uplifts, and in connection with this,

trends of folding. In general, it must be noted that of all the

i elements, the trend of bectonic structure, that is, ibts plan, is
most constant and is easily trensferred down from one structural
stage to another. hs an example, we cen pake the structures of

central Kazakhstan, where in secondary geosynclines of the middle
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peleonolc We con BEG inherited struc’bural ypends of the wpper : .
Proteroseic base, despile Pheir compLex ieshed" charactere How- ;‘
gyer, along Wil this herlbage, 2 substantial chexngewver of struwe~
pure Ls also noted. New gectonie elements arise, and ghe whole
complex of: geol.ogic o], phenomena changes sharply s reliel sediment
accumilablons folding, volaanismn, minexrsal formatlon, otce ihe

unlque s oracter of guoILog;:Lcal. developnent of ‘this period couses

56 pecul:'x.ar o all noving belts

it to be givided into @ gpecial !
of the @orth == the phese of secondary ggeosyncl:‘me sysLense
Tet us €0 oyer Lo & prief description of secondary geosyn-

.

cline Sy gtemnse
Generat [‘flor'ah_glogz_l. )

Tn dimension and form, secondal’y geosy'nclines sre exvrenely i
diverse. Their 'prevail.i,mr, forms, especially in zones of develop-
ment of intensive upper Proterozoic folding, are large isomebric i
depressions, gresvly e}tt:‘canclod ip length oF cup-gmped. These Lorins,
according o mrpholo;;ical criteris, can be called geosyncl\.jm:.
bagins or b 'echgeo:—:ynclines, Marginal depresslons evolve as @
special kind of secondaly p;eosynclinesn They have many characber- i
jetic feaburesd (peragenesis of formztions, folding, ebe.) and are
digbribubed parallel to locked primary geo:—syncliner; and therefore
1 also POSSESSs Tinesrilby which 18 prescrved over & great expansé and

1n widths of 50 - 100 Kilomeberse

\
*,
i

Secondal'y geosynoline systen which irherib Caledonian and

\ Hercynian g€ gyncline ridges and trovghs reveal Tinearitys however, {

\ e . . ; \
| it is less cxpressed. Some very large 1somebric geosyncl ne basing \
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abtain several 100 kilomebers in wldth, Their central parts fre~
quently lie on wide olanes of inturvening platform projections of

primary sgosyncline systens having the chexacber of medlan massed.

N

te ] - ~en e
Tn cross secbion, geosyneline b::,:sai}s and, marginal. depresslons
ave almost always asymmell Leale Their odge, adjacent o the more

abrupt, short wall of the asymmutrical uplifb, do wers hollow.
o

There are two types of zeosynclines in secondery systons:
(1) geoan nes, wiich inherit intervening platfomn projeclions
of primary sysbems and (2) geosnticlines, neuly Cformed on fractured
or inberfractured seams of primaxy geosyncline troughs. Geoanti~
clines of bobh types, as disbinguished {rom inter-trough platform
projections of primary systens, are 20nes of uplifis, expressed
sharply in the relief. Usually these are narrow, long rising

crests, subject to denudation.

Formation of Bxtrusive and Sedimentary Rockss

The pal"agenet?tc series of formations of rocks of secondary
zeosyncline systems differ sharply from formations of primary sys-
Lens. In primary geosynclines sea deposits are excepbionally
developed, wheress in secondsry geosynclines, along with sea depos-
its, there are continentsl and lagoon deposibs which have a large
over-all thickness (2-10 kilomebers). Following are their char=
acteristics; molasse, berrigenous red colored conbinental-lagoon

rocks, saliferous, carboniferous organegenous brecclabed lime-

stones, porphyrite (absent in advanced depressions) and berrigen-
ous grey-colored sea deposits (in places fypical ses molasse).

Limestone thicknesses are usually distributed low down in marginal
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depressions; up above are saliferous aud rad~colored rocks, replaced

under dlfferent climatic condltlons by grey-colorad carboniferouns

s . s W ayy o s " . ol -
poclks. Conbinentzl deposits, 1n the £ prm of wide ground eruplblons

cniefly of acid wulcanic rocks, end the coarsely brecciated thick-
nesses scoompanying bthem ere wvery common in geosyncline basins and
are under Limestone thiclknesses in the lower parts of the basin
profile. The upper Gothlandizn and Devonian deposits of central
Karakhstan are bypicsl in this respecb. Some of the formations
menbioned may be absent in individuel profiles, bub in eny event,
formabions typical for primary geosyncline systems (jasper spilite-
cerabtophyre, etc) never appear here. Ib is necessary to keep in
mind that when we speak ebout the sbsence or presence of a glven
formation, we do not refer to any sepsrabe rock, but to a formation,
as a complex of paragenetically connected rocks, which have arisen
under complicated ph ico-geograshic and tectonic conditions. Lvery
geologist knows, for example, that the formation of ground surface
erupbions, which we call porphyrite, apart from scid rocks conteins
a cerbtain amount, and somebimes even e considerable amount, of
basic rocks of andesite composibion. Also, when we speal of forma-
tions of organogenous-brecciasted limestones, other rocks are not
complebely excluded from bhis complex -~ such as limesbone schists,
sandstones, pelitomorphic limestones. The same appliesto mineral
formationsy, In determining the type of formation it is necesseary
to find the chief determining type of rock, and also it is abso-
lutely necessery to consider the location of a given complex emong
other Tormabions in the stratigraphic profile, Deposits of sec-
ondary geosyncline systems are distinguished by the complexity of
facial changes, by the loss of individual strata from profiles, by

the multiplicity of fine locally appeering inberruptions and local
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non=conformilties. Tnterrupbions and non~conformities are espec-

jally significant in the ficld of geosynclines. These features

of sediment accumulation are comected, as we shall sec below with

of Colding and reliel in secondary geosyncline

unusual features

gysbenss

Megmabisn and Mineral Formatlon.

The division of geosynclines according to system of develop-

ment into primery, secondsry and residual raises the question: to

which of these types do the so~called batholitic bodies of erup=

tive granitoids which represent idispenssble elements of almost all

of the mobile zones of the planet belong?

Maberials, according to a mumber of geosyncline reglons,

in particular the Tyan'-Shen' , Kazkhsban, Urals and Csucasus, which

we know through personal investigations, permit us to come to the

conclusion that in primary geosyncline systens, characterized by

the maximum appesrances of geosyncline tendenciles, batholitic

vodies of granitoids do nob develop; bub, on the contrary, they

1o be extremely widespread in secondery synclines; the

are found

weakening of the geosyncline system is due to thise

In primary geosyncline troughs, filled with a very thick

graywacke-schist, flysch and jasper series, crumpled inbto sys-

tems of fine sbeep folds, intrusions of granitoids, close in age

to the given folding, -are absent; or, if these regions in the

past have passed through the phase of development of gsecondaly geo-

synclines, they appesr in connection with new conditions of a geo-

tectonic system.

- 37 -
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Intrusions of granitolds are complelely absent in the
Hercynian trough of southern Tyan!'=-Shan' which is £filled with middle

Paleozoic thicknesses of siliceous schists, ond also graywacke-
schist thicknesses (apatolkan serles), and upper Paleozoic f£lysch
(axaisk series) an overall thickness of up to 9000 meters and very
intricately crumpled. A similar pictwre lg observed in the tectbon~
ic zone of the Turkeshban range. In bhe Xokshal!sk zone which is
characterized by fine geosycline folding of the middle Devonian
age there are found some comparabively small masscs of granites,
breaking the basin formations of the lower Carboniferous.

In the Chingiz zone of Kazakhsban, granitoid intrusions,
coupled wi‘bthaledonian folding, which appeared here in forms typ~
ical flor geosyncline troughs, are absent, bubt they are widely rep-
resented in the Hercynian structure which developed under condi-
tions of the basin system. Finaslly, in the northern curves of the
Tyan'~Shan' which are characterized by geosyncline folding of the
end of the Proterozoic with reduced Caledonides end with a basin
of the middle Paleozoic there are almost no intrustions comnected
with upper Proterozoic structures, and wvery many Caledonian end
Hercynian intrustions. Therefore, it is not accidentsl that the
classical regions of g basin system Kamakhstan from the Gothlandian
to the middle Carboniferous and the Urals in the Carboniferous and
Permian ~- are regions of exceptionally large distributions of

Hercynian granitoids.

Let us turn our attention to the absence of younger grani~
toid intrusions of the batholitic type in the so-called exterides

of the Alps, Southern Iran, the Great Himalaya and the Zond
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Archipelago which present typleal geosyncline troughs with thick-
nesses of flysch and the andesite series, ophlolite intrusions

and a very complicated folding structure. The assunpbion which
permits young granitoid intrustions Lo occur in these zones ab

a depth not reached by contemporary erosion shesring has no proof
behind it, becsuse in the Alps, the mountains of Soubhern Iran

and in the Himalayas, there are instences of gashes of river val-
leys into the Alpine folding structure at a depth which exceeds
the proposed level of stabilizmation of batholiths A(E-}.l. kilometers)
Along with this, in the Karakorum zone of the Himalay orogen, vhere
the primary geosyncline development phase ended by the upper
Cretaceous snd followed by conditions typical for the tecbonic sys-
Len of secondary geosynclines, young batholitic bodies. of eruptive

granitoid usually appear o

Tn secondery geosyncline sysbter, batholiths of eruptive gran-
itoids are subjected to main uplifts. This takes place in the
chief arrangement of bar‘tholi'bhs in cases of anticlinoria, coin-
ciding with the extension of the batholiths and of the orientation
of the elements of their internal structure with the trend of
regional tectonic wits, in batholiths wedging out on sectors of
attemated anbiclinoria, etc. It is very probable that the batho-

1itic bodies of granitoids which develop »i:z)1a11ti0'].1'.nor‘~ia not only

ubilize them as a favorgble structure but even help the develop-

i ~-

nment of these structures by strength.enihé‘the distention of the

anbiclinorium.

A number of peculiarities in s tructure of batholite bodies

of granitoids are evidence that their formation occurred under
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conditdens of constant reglonal stress, In particulsr this lg
indleated by: +the homogeneous orientation of minerals with priz-
matle development in the dlrection of the trend of regional strucw-
tures and of the extension of the batholiths themselves; the w
ugual structure in regard to the orthoclase and plagioclase, the
reverse of thal observed in Rapakivi, when there is an absence

(or weak development) of granophyre intergrowths and signs which
support the reciprocal reaction of mineral phases; the schisht tex=
ture of hornstone, which develops in conbtacts of babholiths, as
distinguished from the masses of hornsbones, which accompany fis-

sure intrustions.

Porphyrite thicknesses (the Devonian and lower Carbonif-
erous of Kazalkhstan, the upper paleozoic of the Kuraminsk zone
of the western Tyan'-Shan', etc) are peculisr to secondary geo-
synclines in the effusive phase. The accumulation of porphyrite
thicknesses takes place mainly on the sides of anticlinorie and
usually precedes the penebtration of granite intrustions in time.
It is very probeble that there is a genetic connection between
porphyrite thicknesses end granite batholiths in regard to a com-

mon source for their magmatic materisl.

In eruptive bodies of granitoids which are formed in the
development phase of secondary geosynclines the metallic compo-
nents of magma are not separated from its silicate mass and con-
tinues to remain in it in a finely dispersed state. This explains
the absence of significant ore deposits directly connected with
batholiths. Only at the very end of the phase considered, when
the batholiths represent almost completely solidified bodies, in
connection with the sharp abatement of regional stresses, which
change the ratio of pressures inside the center and in the sUr-

rounding enviromment, does boiling of magma take place, “in which

- L0 -
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greal quantities of [aseous products which have been concentrabed

in the meballlc component are separated out, In the period when
the magna 18 poiling, the envirormenb survounding ‘the Putholiths
conbinues to be kepb impermeable and only in mones of conbacts

which have heen heated by batholiths and in the apical secbioy of
the batholiths themselves does there begin o develop decreased }
condensation. his is due bO the irregular decrease of the dimen-
gions of the rocks, which underwent cooling when ‘the periphery

crugt of the hatholiths cooled., When this process occurred in a :
homogeneoﬁs nass of bebholiths there appesred 2 fine cleavage and
sealing developed along the surfaces of the conbtacting geological
podies which differed in 1ithological composition and in mechani=
csl propervies (‘bhe(‘ conbact surfaces of ‘the intrusions with sedi~

mentary rocks, some strata surfaces, surfaces of overthrust, ebe) .

Among large planes of scaling, thinner conbraction of rocks took
place. This is expressed in microscoplc formationst 1in scallng :
along the gurfaces of mineral fragments and along facets of crys-
tels, in openings of cracks, ebc. These sones of decreased conden~
sation of rocks which develop along the boundaries of the hetero-

geneouvs enviromment are ab the moment considered the only funnel

for the oubcropping of magmabic emanabions. The close condibions

of circulation of the emanabtions along the thinnest cavities are

close in character Lo capillary seepage, favoring an interaction
with the steaming 1aberal rocks thabt are represented in the sili-

cate and mineral mebasomatoses

Greisens, skarns and secondary quartzibe are related to
the number of Uypical mineral formabilons of the development phase

of  secondary geosyncline systems. It may be agsumed that these

|
.
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three mont widely gpread and important industrial kinds of meta-
somatic rocks are genetlc analogues, frequently arieing simul=
ganeously in the same geologleal situabion and through emanablons
are clse in composition; they differ only in regard to the charac-
ter of the rocks that undergo decomposition. Skarns are developed
in carboniferous rocks, greisens in acid rocks with high alkaline
content, and :s;;condary quartzibes in moderately acid rocks rela~
tively poor in alkalines. Pherefore, in the parad snebic associli-
tion of skarns bthere are almost e}:clus;'\.vel;\,r ¢aleiun minerals, in
the pem‘agene‘oic assoclation of grelsens free gilicic acid and min-
ersls with a relatively high alkaline conbent, and in the paragene-
tic association of secondary quartzites there are minerals rich in
alumina. The common origin of skarns, greisens and secondary
quartzites 1s reflected also in the monotupe cheracter of their min-
eralization represented by deposits of impregnated ores and stock~
work bodies with typical associabion of iron, copper, wolfram, ar-

senic, molybdenum and tin. Related to this genetlc group (but only

4o the lower temperabure phuse) are polymetallic beds and mebaso-

mabic barytic deposits in carboniferous thicknesses (Kara—Te;u).

Mebasomatic mineralization reached the greabest dimension
in the basin phase of the development of Kazakhstan and western
Tyan'-Shan' . Typical of sedimenbary mineral resources of secondary
geosyncline systems are deposibs of coal, 0il, verious salbs, iron

and manganese OresSe

Metamorphism and Folding.

Deposits of secondary geosyncline systems, a8 a rule, are

distinguished by the complete absence of displaced mebamorphisme

EThRL R 0 S i e
eciassified in Part - Sanitized Copy Approved for Release 2012/04/26 - CIA-RDP82-00039R000200120002.5 =



|
1
}
:
§
§
i

oved for Release 2012/04/26 : CIA-RDP82-00039R000200120002-5

Declassified in Part - Sanitized C

Changed rocks are found here in conbacht wibh granibe iptrustions

and in zones of Large fractures. Tn the latter, shearing at times
regches great intensllye
Tolding of secondary geosyncline systems 18 characterized

by larges long developing forms. On the slanting sides of geosyn—

¢line basls are developed gashed anbiclines, flexures, monoclines,

brachyanbiclines, brachysynclines and only in collapsed parts of

asymmebrical basis is there debected a more complicated folding

close to the linesr folds of marginal depressionse

Structural forms of secondary geosyncline systems through=

ouwt bhe whole period of development find direct reflection in the

relief through which they influence sediment accumulabione

On the sides of posibive sbructurel units are observed quick

facial changes, decresses of thicknesses in separate horizons, and

even locel strabigr aphic and angular non-conformities.

Origin of Secondary _geos‘:/‘nclir_xg_ Systens.

Ky
The development phasc‘:sﬁaf primary geosyncline gystems, as has
been poinbed oub, ending with the cessation of folding and sediment
accunulabion within the troughs snd with the appesrance of a flat
relief. The plain formed on the area of the primary geosyncline sys=

tem labter is the initial surface for a secondary geosyncline systeme

e The structural development of secondary geosyncline sysbens
is expressed in ;E‘,orming_bas_ins,'ge‘c')ahbicline crests, marginal de-
pressions and verious finer tectonic units that are irreversible.

The development of the 1atter is largely predetermj.ned by a struc-

- 13 -
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tural plan recelved from the preceding phases

Some bectonic elements of secondary geosyncline gysbens
are inherited, others are rormed enew. The Mugodzharsk gaoanbi-~
olines in the Urals, the Ulubausk, Kokchebausk sand others in
Kacakhstan, inherit the platform ridges of earlier phases of de-

velopment, In the verabshano-Albay mountain r eglon, in Chingia |

and in Tarbagatan, the geoanticline crests on the other hand, are

newly formed elements, presenbing uplifts of earlier locked geosyn- !

cline troughs.

Large geosyncline basins ot btimes ere distributed as cen-
tral parbts in intergeosyncline platform fragments with slight sed- i
iment deposits of the primery phase. The following canbe cited

as examples of such geosyncline basins: the northeastern Pribalk-
hashe in the period from the Caradoc to the middle Caorboniferous,
the Dzhezkazgansk and the Tenizmsk depression in the period Lfrom

the middle Davonizn to the middle Cerboniferous, snd many others.,

In secondery geosyncline cystems, those parts of the moving
belt which during the phase of primery geosyncline development re-
mained in general submersion, undergo lowering. In geosyncline

basins superimposed on the intervening platform pro jecbions inside

2 the primsry systems and in advenced depressions distribubted on the
: edges of large platform regions, an older base is lowered to a
5 o depth of § = 10 kilometers. The general area of the regions of

the deeply lowered platform base increases still more by the end

of the secondary geosyncline system phase.

1

!

The process of disinbegration and immersion of the frag-
!

|

|
! - L3 ~

A
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ments of the pre-~Cambrian platforn socle, which ambraces newer

and neWer is Lhe leading motidf in bthe development of the
A v b

alaro
SUAlTo

abyrncture of the eerph!s crust during the geosync.

The decisive role in Lhis process belongs Lo lowerings,
which are nob conpensated £op by emenabtions. The {illing of de-
pregsilons with sediments goes on primardly nob by erosion and ve-
depositing the voeks of the plotlorm foundobion projectlons in

the geosyncline sysbem, bab mainly by accumulebing meterial of meg-
s £ e Ll 3

nogenous end chemicgl origin, as well as thelr

matie, porbly org
redeposited productss. The maberial of geosyneline syshems arise,
a5 & result of redistribubing substznces on bthe surface of the

earth and meinly DY adding it from the subcrusb.

Residual Geogsyncline Syebeams

Residual geosyncline systems in their development show signs
of 2 final extinguishing of a geosyncline system. 1In phases of
residual geosyncline systems, e change-over of the bectonic plan
does nob take place; largé new bectonic elements do not appear,
but structure formation goes on as in the previous plan in a very

weakened form.

i1 the course of this third phage the geogyncline region
resches a state of sbtability which closely resembles the platform.
Among other things, this sbate has served as a means of separating

similer regions into cabegories of young platformss

Residusl geosynclines are vest flat basins and depressions,
morphologically close to the syneclase of platforms. In paleo-

geographic terms they have the character of a large plain, the

- bl
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framework of which are Llow hilly areas, vesidual geoanticlines,

regions of Iinal denudation,

Formations of shallow epiconbinentsl sea deposits and es-
pecially lagoon formations and continentel sediments are character-
isble of residual geosyncline systems, Shell lincgtones, marls,
dolomites, red-colored arglllites, sandstones, and coal~bearing

deposits develop in them.

A typical exsmople of residusl zeosyncline systems is central
Kszalhsban in the lower Paleozoic (middle Carboniferoug - Permian)

and Tyant=Shan' at the end of the Permisn and in the lower Mesowoic,

The Dzhezkazgansk, Tenizslk and Zaysansk depressions of up-
per Paleozoic time, the Iliysk, Dzhungarsk and Fergansk depres-
sions at the end of ‘the Permian and in the Mesozoic give an idea
of the morphological cheracter and the typespf sediments of ‘the

tectonic regions be 1 considered,

Magmatic appearances in resildusl geosyncline systems are
represented by cleavage intrusions, laccolites of various forms
and dikes, which develop in residual geoanticlines and slong frac-
tures. The absence of regional stress in the earth's crust in this
phese favors differentistion of magmatic centers which, with esch
stage of development 6f cleavage structures, send out newer and
newer products, In a number ofvresidual geosynclines, where for-
mgbion of cleavage structures was long and multiphase, among cleav-
age intrusions znd dikes, several systems of different ages can be
separated out -~ up to 10 -~ by which the order of magmatic evoluw

tion can be traced.
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I Tn lntenelve sopies the garllest penetralilong, ag 8 T,

are reprcwonbod by members of the alkeline oraer: alaglkites, alkas

: Tine granibes and syenites (1‘I'r:qucn't1‘,y‘ nephelin), then come

gruni'\;e-porph‘_yri‘lscs and quarta porphyrites, and gbill later -

pox-phyr:l.tes aad icrodionibes, and last of 2) L dlebuase and Llampro-

-
i

phyress

In forming clesvege intrusions, maghe comes Lrom Lhe depths

ilabtion therely does not develop; O the

in a fused fort. Al
contrary, Signs of mechanic al action of magma On lateral rocks ave | p
detected. The gource of magmé for fissure intrusilons, probably are

deep~lying bebholibic bodies, which finally did not transform into

a solid state.

Ty conbrast LO platforn intrusbions, figsure intrusions of
residual guosynclj_nes do nob form extreme laminated vocks of mono-

g flow sbruc-

655

mincral composibion, since they 1ack clearly exPLresse
fures and never Leke the forms of sheelt-1like deposits. A characher= i

! isbic fealure of the rocks nf fissure ipbrustions ig e strong develop-

ment of au:bome'\:amox'phj.sm which causes 21lbi Lion of the orthoclase 1

luo-

! in gcid yarieties, m'u.;‘scovitimt:‘..on of micg, end & deposil of
pite or calcibe, snd in baslc yeriebles epidotiza‘bion and cerboniza= ‘,\

tione

Bbreme members in pesidual fgeosynolines have 1imited de- i e
velopmente when there is &n especially intensive and. long volcan~

} ic acbivity in reglons of the develo sment of residual ¢ eogynclines
=) 2

there are thicknesses of motley pe‘brogra:phj_c composition, in gen-

eral acids which manifest approximate]_y Lhat evolubion of magmatic |
i

fusion as in gubsurface forms: orthophyres —— quarta porphyres == i

. L6 -
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porphywilbes end hagalba.

The phases of pragidual geosynclines which are charac berizad
by development of figsure systems have vein mineralization. Mincr-~
al bodies of this Lype are formed in open cavities by deposits of
minersl subsbance on wolls. In cregbting a lode, ltwo parallel
flowing Processes pake parts cleavage andore mineralization, which
Qisinbegrates with & series of debonations, vo each of which cox-
respond bodies of severel different mory wlogy (sometimes even
Qirection) and with special ore composition. Cheracteristic mebals
of mineralimation vein type in carly debonations are {in, molybdenun,
wolfram, gold snd arsenics in middle detonabions copper, »inc,
lead and silver; with late debonabions, mercurys antimony, arsenic

and golde

Ore bodies of the veln Uype, 1like the flssure intrustions
preceding them, are ususally concentrated in residual geoanticlines
which inherit geoanticlines of the preceding phese of develop-

mento

Subsequent development of filssures from the subsurfzce o
the surfasce and from the cenber of the conbrolling structursl unit
4o its periphery explains the zonality in vertical and horizontal

directions which is characteristic of vein deposibts.

Typical minersl resources associated with sedimentary rocks
are: oil, coal, salts, copper sandgbone. Deposits of residual
geosynelines in considersble areas are not destroyed; they lie

horizomtally or slightly slanted. Their characteristics are single

dome-shaped folds, flexures, monoclines, folds, gashed anticlines,
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which are uswally dlstributed among areas with horizontal strate.
The structural Loxms enunerated develop lengthwlse and are reflec~

teod in the reliel end in the sediment.

The svbmersion of the platform foundation continues into

the development phace of residual geosyncline sysbens e

CONCLUSION

The cheracteristics of the developmenb of geosyncline sys-
tems which have jush been propounded have been summarized in very
schematic form in a charb. Of the different phenomena setb forthy
we have atbtempted to note only some of the most typical signs,
which in en toto give a sufficiently clesr presentabion of the
phases of development of geosynclines. Therefore, it‘is necessary
to again emphasize that using one group of indicators, be it
metallogany, magmabism, folding, mebamorphism or formations of
rocks, mekes 1t difficult to show differences in phases of de-
velopment at The present state of our knowledge, and the results
sre highly disputeble. Therefore, in separabing phases of de-
velopment of geosyncline systems, it is necessery to use nob a
single indicator, but the whole complex of the most typical indice-

tors.

our conclusions for.the most part differ from prevailing
viewpoints, bul they coincide with some of the latest statements
that the transformation of subsbances in the gubcrust-zone,. accom-
panied by an irregular abrupt decrease of its size, cause a cor-

responding resction of the crust. As we have seen the develop=

ment in the platform-geosyncline stage shows the great importance

-~ L8 -
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of lowerings (to which uplifts are subordinated) which embrace,

in the course of btime, newer and newer arcas. The lowerings
develop in belts of gubsurface fractures which form on the Archean=
Proterozolc cover (pla't:i'ox'm) geosynceline systens, filled up Wy

thicknesses of new sediments. The role of subsurlpce Lractures in

forming structures is exceptionally grest and conbinues Lo in-

erease as bthe crust expands end gbrengthens mechanically. In up~
per Proterozoic, Paleozoic, Mesozoic snd Cenozoic orogenic epochs,
fractures become the most important structural factor, which de-

permines the movement and distribution of matmatic masses.

Primary geosyncline sysbtems arise each time in new places,
revealing in this way the tendency to envelop successively a con~
siderable part of the earth's surface. In the final account, therc
appears another cover of the earth!s crust which is the produce of
the geosyncline-platform stage of development, differing firom the
pre-zeosyncline crystalline Archeo-lower-Proteroic cover, the fox-

mation of which had its own specific peculiarities.

Coming to these conclusions we natu rz)ly cannot accepl the
concepts of universal cycle operations in the history of the earth,
of the inverse and reverse of vertical movements, of mutual com-

pensation of uplifts end lowerings, etc. These ideas, based om an
\teasee U understand cnn of vatical Thevem 2wy, do nal ‘Lﬂ.ug\m\'m

b Y §
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CHARACTERISTICS OF THE PHASES CF GROSYNCLINE DEVELOPMENT

Primary geosyncline Secondary geosyncline Residual geosyncline

Indicators systems systems systems
(1 (2] (2] [} |
General Narrow linear troughs . Broad geosyncline basins, dis- Vast flat hollows and uplifts, = { ‘
morphology with intervening platform tributed on ir:tezvening rlat- rach like sineclase and an®i-
é\ and origin projections, arising in form projections; advancedr de- clase of platforms which in- ,
% ! belts of subsurface pressions stretched out along herit the most important tecton— ‘

fractures the edges of a platform; geo- ic elements of secondary geosyn- :
anticline crests, arising out cline systems ?

of folded complexes of geosyn-
cline troughs. Their tecton-
ic elements at times inherited S

from primary geosyncline systems
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(2l
Chsracteristic is the de-
velopment of excepbional
sea deposits. widespread
formations of: graywacke-
schist, jasper, upper Pro-
terozoic peli'iomorphic

Timestones and flysch

Bodies of dynamically met—
amorphic basic and ultra-
basic rocks (ophiolites)
forming belts along sub-

surface fractures

Spi]ite-cer‘atophyre

formations

Declassified -
ied in Part - Sanitized Copy Approved for Release 2012/04/26 : CIA-RDP82-00039R000200120002-5

3]
Alternation of sea and con-
{inental-lagoon deposits. Typ-
ical formations are: OTgan-~
ogenous—brecciated limestones,
red-colorad lagoon, coal-bear-
.

i
ing and molasse

Batholitic bodies of eruptive
granitoids, distributed chief-

1y in geoanticlines

Forphyrite I ormations

L]
Predominance of continental-
lagoon depositse Developed for-
mations: coal-bearing, shell
1imestones, dolomites motley-

colored argillites and sandstones

Cleavage intrusions and dikes

of diverse composition

Ground emanations of motley

composition bub chiefly acids



-~ 5l -

(1]

Metallogeny

Folding

Metamorphism

f2]
TFormation of magmatogenous
beds: deposits of pyrites,
copper-nickel sulfides,
chromites, titanomagnetites
and platinum bearing hor-

izons

Strongly compressed, usu-
ally shallow ecual anti-
clines and synclines with
plunging hintes, short

ods of development

8

strong displaced metamorph-
ism more or less homogen-
eous along the whole geo-

syncline system
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3]
TFormation of metasomatic beds:
orebearing skarns, secondary
quartzites and greisens with
associations of iron, cOPPer,

wolfram, molybdenum, arsenic

and tin

Brachyanticlines and brachsyn-
clines, large open and linear
folds with horizontal hinges,
long development, reflected in

the relief and sediment phases

Significant contactual meta-
morphism with grenite in-

trusions

3
Formations of vein mineraliza-

tion with diversity of types

Flexutes, monoclines, gashed

anticlines and domes with long

multiphase development

Absent or significance destroyed




